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Description 

This invention is concerned with foam control agents and with detergent compositions comprising these 
foam control agents. 

5 Detergent compositions in powder form are used for washing purposes in machines for washing dishes or 

for laundering of textiles. These compositions generally contain organic surfactants, builders, for example phos- 
phates, bleaching agents and various organic and inorganic additives. The surfactants usually employed in do- 
mestic textile washing powders when agitated in an aqueous medium during a washing cycle tend to yield cop- 
ious quantities of foam. However, presence of excessive amounts of foam during a washing cycle in certain 

10 washing machines tends to adversely affect the quality of the washing process. 

It has become a practice to include in detergent compositions materials which are intended to control the 
amount of foam produced during a washing cycle. Various materials have been proposed for this purpose, in- 
cluding certain silicone foam control agents. Silicone foam control agents, especially those based on polydi- 
methylsiloxanes, have been found to be particularly useful foam control agents in a variety of media. However, 

15 generally silicone foam control agents, when incorporated in detergent compositions in powder form, appear 
to lose their effectiveness after prolonged storage in the detergent compositions. 

E.R Patent Specification 210 721 is directed to a silicone foam control agent which is stable on storage. 
It provides a particulate foam control agent in finely divided form for inclusion in a detergent composition in 
powder form, the agent comprising 1 part by weight of silicone antifoam and not less than 1 part by weight of 

20 an organic material characterised in that the organic material is a fatty acid or a fatty alcohol having a carbon 
chain containing from 12 to 20 carbon atoms, or which is a mixture of two or more of these, said organic material 
having a melting point in the range 45 to 80°C and being insoluble in water, and in that the foam control agent 
is produced by a process in which the silicone antifoam and the organic material are contacted in their liquid 
phase. According to the specification it is preferable that the ratio of organic material to silicone antifoam is 

25 kept at 3:1 or above, to ensure free-flowing characteristics of the agent to ease the distribution of the foam 
control agent in the detergent powder. The most preferred ratio of organic material to silicone antifoam is stated 
to be from 3:1 to 4:1. 

E.P. Specification 210 731 provides a particulate foam control agent in finely divided form for inclusion in 
a detergent composition in powder form, characterised in that the agent is wax-free and comprises a silicone 
30 antifoam and organic material having a melting point in the range 50 to 85°C and comprising a monoester of 
glycerol and a fatty acid having a carbon chain containing from 12 to 20 carbon atoms. Preferably the ratio of 
organic material to silicone antifoam is stated to be from 2:1 to 2.5:1. Ratios below 1:1 are said to possibly give 
both manufacturing problems and storage stability problems, while ratios above 5:1 are stated not to contribute 
any extra benefit. 

35 Both specification E.P. 210 721 and E.P. 210 731 state that carrier particles may be included in the foam 

control agents, which provide a solid basis on which the silicone antifoam and the organic material may be 
deposited during manufacture. This allows easy mixing in a powder detergent, bulking up the foam control agent 
to facilitate the dispersibility in the powder detergent. It is stated that the carrier particles are preferably water 
soluble solid powders, although the examples given include zeolites and clay minerals as well as sodium sul- 

40 phate, sodium carbonate, carboxymethyl cellulose and most preferably sodium tripolyphosphate particles. 

The foam control agents described in E.P. 210 721 and E.P. 210 731 perform quite adequately in many 
situations, but there is a continuous search for foam control agents which are even more storage stable. There 
is also a desire to limit the amount of organic material, which in itself does not perform a useful function in the 
laundering process. We have now found that by using native starch carriers instead of the suggested and pre- 

45 ferred carrier materials, improved foam control agents can be produced. 

Starch has been suggested in certain compositions as absorbent materials for silicone antrfoams. G.B. Pa- 
tent Specification 1 492 939 discloses granular built detergent compositions which comprise surfactants, de- 
tergency building salts, substantially water-insoluble micro-crystalline waxes and a suds-depressing amount 
of a stable silicone suds-controlling agent, releasable incorporated in a water soluble or water-dispersible, sub- 

50 stantially non-surface-active detergent impermeable envelope. It is suggested in the patent specification, as 
in the specification G.B. 1 407 997, to spray-dry the melt containing the silicone suds-controlling agent and 
the envelope material onto a fluidised bed of dry powders, e.g. sodium tripolyphosphate, sodium carbonate, 
sodium carboxymethyl-cellulose, granulated starch, clay, sodium citrate, sodium acetate, sodium sulphate and 
the like, before mixing it into the detergent composition. Nothing in either specification suggests that satisfac- 

55 tory results for the storage stability of silicone based foam control agents could be obtained by spraying a melt 
including different organic materials, e.g. certain fatty acids, fatty alcohols or monoesters of glycerol and fatty 
acids, onto any of these carriers. Neither of the specifications suggests that any improvement would be ob- 
tained by selecting to use native starch as a carrier material instead of any of the alternative dry powders men- 
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tioned as potential carriers. , . : e ^i Qto 

Although the specification of G.B. 1 492 939 states that the amount of envelope matenal J° 
the suds-controlling agent from the detergent component is not critical, as long as enough is used to prov.de 
u f c etXme that substantially al, the silicone can be incorporated therein and preferably suff «rt to JPJO- 
vide for sufficient strength of the resultantgranu.es to resist premature breaking examp * » • W 
envelope material over suds-controlling agent, i.e. a ratio of 40 parts of the envelope matenal to 5 parts of the 
SSne suds controlling agent. There is a need to provide a system in which less envelope matenal ,s required 
E P 040 091 describes suds-suppressing granules which comprise a substantially sphencal or cyhndncal 
core material, and one or more coatings comprising a mixture of silicone oil and hydrophobic parses. It is 
claimed that such granules are less quickly deactivated than those granules ,n wh.ch 
stences such as granular tripolyphosphate are used as solid core materials for .mpregnatmg ^h s^one an- 
tifoams. Suitable core materials mentioned include sucrose, spherical enzyme-conta.ning pnlls and subs tan- 
Sy cylindrical enzyme-containing marumes and Alcalase T granules. The specification further mentions that 
TSe'Zo price a granule which has a core coated with a particulate absorbent, w ,ch 
wrth the silicone oil mixture. The resultant particle is further coated with a protective envelope. Starch and h- 
1 diox? are stated to be the preferred absorbents. There is a need to provide improved f™eonM£ 
agents which use a smaller number of materials and which are not dependant on the geometnc shape of the 

core material.^ g detergent cornposition comprising an anionic surfactant and a suds-controlling 

agent characterised in that the suds-controlling agent comprises a core of gelatinised starch having a m«ture 
^silicone oil and hydrophobic silica absorbed thereon. The specification also states P 1 ?^""*- 
control agent te coated with a layer of wax. preferably paraffin wax, in order to improve their storage charac- 
teristics. Producing a gelatinised starch derivative requires extra processing steps. There is a desire to be able 
to use materials which are more commonly available and are less expensive. , a( „ nant nnw(tftr 

E P 213 953 discloses particulate antifoam ingredients suitable for incorporation into detergent powder 
compositions which comprise a pre-gelatinised partially hydrated water-swellable hydrophilic starch as a car- 
rmaterial, antifoam active material sorbed onto the carrier material, the antifoam active maternal compnsing 
at least one hydrophobic antifoam active substance at least partially liquid at a temperature of from 5 to 90 C 

ER414 221 which was published afterthe priority date of the present invention, discloses an anthfoaming 
agent granular product which comprises a silicone anti-foaming agent, a water soluble starch or a modified or 
deriveo product thereof, an inorgante builder or clay mineral and an organic binder. Water soluble starch is said 
to be useful for washing conditions in Japan where lower temperatures are used. Rendering starch water solu- 
ble requires some modification of natural starch which is not water-soluble. 

E P. 495 345 which was published afterthe filing date of the present application, discloses a foam control 
agent in granularform which comprises a silicone antifoam compound, a carriermaterial. e.g starch, an organic 
coating material and as an essential ingredient glycerol at a weight ratio wrth the silicone antifoam commpound 
of* 1 "2 to 3*1 

We have now found that combining a silicone antifoam with native starch as a carrier material in combin- 
ation with certain organic materials provides an improved foam control agent. 

According to one aspect of the invention there is provided a particulate foam control agent in finely dmded 
form for inclusion in a detergent composition in powder form, the agent not comprising any glycerol and con- 
sisting for at least 90% by weight of 

A 1 part by weight of silicone antifoam, 

B not less than 0.3 part by weight of an organic material, said organic material being either 
' (1) a fatty acid or a fatty alcohol having a chain containing from 12 to 20 carbon atoms, or a mature of 
two or more of these, said organic material having a melting point in the range 45 to 80°C and being 

insoluble in water, or , , , 

(2) an organic material having a melting point in the range 50 to 85°C and compnsing a monoester of 
glycerol and a fatty acid having a carbon chain containing from 12 to 20 carbon atoms, and 
C. a carrier material onto which the silicone anti-foam and the organic material are deposited, character- 
ised in that the carrier material is native starch. 

A suitable silicone antifoam (A) for use in the foam control agents according to the invention is an antifoam 
compound comprising a polydiorganosiloxane and a solid silica. Such antifoam compounds are weH known m 
the art and have been described in numerous patent applications. A suitable polydiorganosiloxane is a sub- 
stantially linear polymer of the average formula 
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where each R independently can be an alkyl or an aryl radical. Examples of such substituents are methyl, ethyl, 
propyl, isobutyl and phenyl. A small amount of branching in the chain is possible and small amounts of silicon- 
bonded hydroxyl groups may also be present. Preferred polydiorganosiloxanes are polydimethylsiloxanes hav- 
10 ing trimethylsilyl end-blocking units and having a viscosity at 25°C of from 5.1 Or 5 m 2 /s to 0.1 m 2 /s i.e. a value 
of n in the range 40 to 1500. These are preferred because of their ready availability and their relatively low 
cost. The solid silica of the silicone antifoam can be a fumed silica, a precipitated silica or a silica made by the 
gel formation technique. The silica particles preferably have an average particle size of from 0.1 to 50 ^m, pre- 
ferably from 1 to 20 ^m and a surface area of at least 50 nV/g. These silica particles can be rendered hydro- 
ps phobic e.g. by treating them with dialkylsilyl groups and/or trialkylsilyl groups either bonded directly onto the 
silica or by means of a silicone resin. We prefer to employ a silica, the particles of which have been rendered 
hydrophobic, with dimethyl and/or trimethyl silyi groups. Silicone antifoams employed in a foam control agent 
according to the invention suitably have an amount of silica in the range of 1 to 30% (more preferably 2.0 to 
15%) by weight of the total weight of the silicone antifoam resulting in silicone antifoams having an average 
20 viscosity in the range of from 2x10^* rrvVs to 1 rr^/s. Preferred silicone antifoams may have a viscosity in the 
range of from 5 x 10r 3 rr^/s to 0.1 rr^/s. Particularly suitable are silicone antifoams with a viscosity of 2 x 
10- 2 m 2 /sor5x 10- 2 m 2 /s. 

The organic material (B) for use in the foam control agents according to the invention has a melting point 
in the range from 45 to 80°C in the case of Organic material (1 ) or from 50 to 85°C in t he case of Organic material 

25 (2). The organic material may comprise a single compound which has a melting point in either temperature 
range or a mixture of compounds which has a melting point in the relevant range. 

Organic materials suitable for use in a foam control agent according to the invention are water insoluble 
fatty acids, fatty alcohols and mixtures thereof or monoesters of glycerol and certain fatty acids. Examples 
include stearic acid, palmitic acid, myristic acid, arichidic acid, stearyl alcohol, palmityl alcohol, lauryl alcohol, 

30 monoesters of glycerol and aliphatic fatty acids having a carbon chain containing 12 to 20 carbon atoms, gly- 
ceryl monolaurate, glyceryl monomyristate, glyceryl monopalmitate and glyceryl monostearate. 

Preferably a foam control agent according to the invention comprises an organic material which is stearic 
acid, stearyl alcohol or glyceryl monostearate. Stearic acid and stearyl alcohol are preferred because of their 
good performance, easy availability and suitable melting point. The melting points of stearic acid and stearyl 

35 alcohol are 71.5 and 59.4°C respectively at which temperatures they are insoluble in water. Glyceryl mono- 
stearate is preferred because of its good performance, easy availability, degree of water dispersibility and suit- 
able melting point. Glyceryl monostearate having in its pure form a melting point of 82°C (a-ester) or 74°C (p- 
ester), is commercially available in different grades which are believed to comprise mixtures of the monoester, 
diester and triester alongside some free glycerol and free stearic acid. 

40 Glyceryl monostearate is available as a non-emulsifying or a self-emulsifying material. The self- 

emulsifying glyceryl monostearate comprises also a certain amount of soap and is particularly preferred. This 
material is believed to comprise about 30% by weight of the glyceryl monostearate and about 5% by weight 
of a soap as well as mixtures of diesters and triesters and has a melting point of about about 58°C. Glyceryl 
monostearate (self emulsifying) is water dispersible at its melting point of 58°C. In the case of using Organic 

45 material (2) it is preferred that the foam control agent should be wax-free, i.e. does not contain any monoesters 
of long chain unbranched fatty acids (C24 to C 36 ) and alcohols (C 16 to C^). Most preferred, however, is the use 
of stearyl alcohol as the organic material. 

The lower melting point of 45 or 50°C is chosen in order that the foam control agent may be stable under 
routine conditions of storage and transportation of a detergent composition containing it. During summer 

50 months, or in warmer countries, during transport or storage the ambient temperature can rise to 40°C or more. 
Also, many housewives store the container of the detergent composition in a room where heat is generated 
and temperatures could be in excess of 40°C. The upper melting point of 80 or 85°C is selected in order to 
ensure that the silicone antifoam which is bound by the organic material is released at a useful stage in the 
washing cycle in order to control foaming. Foam control agents, according to the invention, for use in detergent 

55 compositions in powder form intended for use in laundering operations at lower temperatures, for example 
60°C, preferably employ organic materials having a melting point in the range 50 to 60°C. 

Component (C) for use in foam control agents according to the invention is native starch. Starch is a poly- 
saccharide which serves in plants as a storage compound, e.g. in seeds, fruits and tubers and comprises amy- 
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b~ and amvlooectin With the expression native starch is meant starch as extracted from its natural source, 

7 . l^h from oelatinised starch Suitable sources of native starch include potato, nee, corn, matze and 
2S tTJSSSS 2 naSve starch tends to vary according to the source. Native , ««h is a com- 
mirdally available product which may be bought for example from Nattonal Starch Umrted m the U Jt 

The amount of organic material employed in a foam control agent "»^£*r^Z££!$ 
cart by weight organic materia, per part of silicone antifoam in order to minim.se drff.cult.es of "^ofacU,re of 
Z foam control agent. The amount of organic material is chosen so that when the foam control agent has 
bee Tded to a detergent composition the composition remains stable upon storage. . ,s however, de rab e 
to keep the amount of organic material to a minimum because it is not expected d,rec y to ertMiV* 
to the deaning performance of the detergent composition. The organic material .s preferably removed 
Tom the laundered materials, for example with the washing liquor, so as to avoid unacceptable so.l.ng or grey- 
Ig o heZd^ed materia.;. The weight to weight ratio of organic materia, to silicone ^<^"""£ 
2 aoent according to the invention, may suitably be less than 10:1. Foam control agents wh.ch employ ratios 

Romanic material and the silicone antifoam in a weight ratio in the range 5:1 to 0.5:1, m 

range 0 7 5 to 1.5:1 . Ratios below 0.3:1 may give both manufacturing problems and storage stab rty problems. 

^he amounfof starch which may be used is not critical but it is preferred that a foam con rol agent ac- 
cordLg to the invention, comprises from 40 to 90% by weigh, of native starch based on e tote w^ghl £ the 
foam control agent. More preferably the starch particles make up 60 to 80% by weight of the total foam control 

396 "The organic materia, is selected for rfs ability to preserve sufficient of the activity of the silkxjne antifoam 
durina storage and until required to perform its antifoam function during the wash cycle. None of the preferred 
to interfere with the effectiveness of the silicone antifoam when it ,s released ,nto 

TE^Xticto. provide a carrterforthe foam control agent which is more effective than the standard 
carrier matoXlh as'sodium ^polyphosphate, as it tends to bind the silicone antifoam (A) and the organ, 
material (B) more effectively in the powder detergent composition. 

though it is preferredlnatthe foam control agent according to the invention cons,sts essenbaHy of more 
preferXexdusively of, Components (A), (B) and (C) small amounts of other matenals may also be present 
TnesTotner materials should not comprise more than 10% by weight of the total weight of the foan , oonW 
agent, preferably not more than 5% by weight. Potential additional materials indude alternative ca ner mate- 
rials e.g. Sodium Tri Polyphosphate, zeolites, carbonates, days, dispers.cn aids, waxes, non-s.l.cone ant- 
foams diluents, anti-redepositioning agents and the like. 

7oanZ™ agents according to the invention may be made by any convenient method. Preferab r the 
silicone antrfoam and the organic material are contacted in their liquid phase and a mixtore of the antifoam 
andThe omanic material are deposited onto native starch. The conventional procedures for making powders 

parti cZ convenient e.g. gTanu.ation and fluid bed coating procedures. For example the ^ maten^ 
n iquid form, and the si.icone antifoam in liquid form, may be passed into a tower and permitted I to form the 
foam contrd agent by depositing native starch onto a mixture of the antifoam and the organic matenaL In one 
method the silLne antrfoam and the organic material are sprayed simultaneously onto a M»dM^ 
graying smallliquiddropletsareformedcontainingthesiliconeantifoamandtheorganicmaten^ 

coo! down as they make their way onto the bed. Thus they solidify, forming a particulate finely M I foam 
control agent which is then deposited onto native starch. The silicone antifoam and the organ.c material may 
21x0" prior to spraying, or by contacting the sprayed liquid droplets of both materials, for example by spray- 
ng7e m erials via separate nozzles. So.idrficatk>n of the droplets may be encouraged, for exam, e by use 
7. coo. air counter stream, thus reducing more quickiy the temperature of the drop Ml Prefe rably the sol, 
Beaton does not take place prtor to the mixture being deposited onto the native starch The finely d,v.ded 
foam control agent is then collected at the bottom of the tower, .n another method the sil.cone anWoam and 
oZLaterial are sprayed simultaneously into a drum mixer containing native starch. On spraying small hq- 
ZZZ are formed containing the silicone antrfoam and the organic material. The drools partly coo. 
down on contact with the native starch partides. After mixing is complete the par tally cooled ^<***«* 
Jansferred to a f lukifeed bed where cooling * completed with ambient air. The finely d,vded par des of ftem- 
conlTagentarethen collected directiyfromthefluKiised bed. Optionally the par^ 
Z sieving to produce particles of foam-control agent substantially free of any unders^ed (e.g <0.125mm or 
oveScg >1.4mm) material. A typica. apparatus which is useful for the method of the mvention m ^the 
3 pan granulator. the Schugr® m ixer, the Paxeson-Kelly® twin-core blender the Lodige® ploughshare 
miTeror one of the numerous fluidised bed apparatuses, e.g. Aeromatic® fluidised bed granulator. 
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According to another aspect of the invention there is provided a method of making a particulate foam con- 
trol agent in finely divided form for inclusion in a detergent composition in powder form, characterised in that 
1 part by weight of silicone antifoam and not less than 0.3 part by weight, preferably 0.5 part by weight, of an 
organic material which is either (1) a fatty acid or a fatty alcohol having a carbon chain containing from 12 to 
5 20 carbon atoms, said organic material having a melting point in the range 45 to 80°C and being insoluble in 
water, or a mixture of two or more of these, or (2) an organic material having a melting point in the range 50 
to 85°C and comprising a monoester of glycerol and a fatty acid having a carbon chain containing from 12 to 
20 carbon atoms, are contacted together in their liquid phase and are caused to be deposited onto native starch 
in admixture. 

10 In a preferred method according to the invention the silicone antifoam and the organic material may be 

mixed and heated to a temperature above the melting point of the organic material. They may be heated to 
such temperature before, during or after the mixing stage. The temperature is chosen sufficiently high, for ex- 
ample 80°C ( so that the transport from the mixing anaVor heating vessel to a spray unit does not cause this 
temperature to fall below the melting point of the organic material. Any conventional mixing method may be 

15 used for the mixing of the silicone antifoam and the organic material for example paddle stirring or ribbon blend- 
ing. The heated mixture may then be transferred under pressure to a spray nozzle. This can be achieved by 
any conventional pumping system, but preferably a peristaltic pump is used as this avoids any possible con- 
tamination of the mixture with materials from the pump. The pumping rate may vary and can be adapted to 
the type of spray unit used. The mixture may suitably be pumped at a rate of for example 1.4 1 0r 6 m 3 /s. The 

20 spray nozzle and spraying pressure are chosen such that the liquid droplets which are formed are small enough 
to enable even distribution onto a fluid bed of native starch. A foam control agent according to the invention is 
then collected. 

The present invention also provides in another of its aspects a detergent composition in powder form, com- 
prising a detergent component and a foam control agent according to the invention. The foam control agent 

25 according to the invention may be added to the detergent component in a proportion of from 0.1 to 25% by 
weight based on the total detergent composition. Preferably foam control agents are added in a proportion of 
from 0.25 to 5% by weight based on the total detergent composition. 

Suitable detergent components comprise an active detergent, organic and inorganic builder salts and other 
additives and diluents. The active detergent may comprise organic detergent surfactants of the anionic, ca- 

30 tionic, non-ionic or amphoteric type, or mixtures thereof. Suitable anionic organic detergent surfactants include 
alkali metal soaps of higher fatty acids, alkyl aryl sulphonates, for example sodium dodecyl benzene sulphon- 
ate, long chain (fatty) alcohol sulphates, olef ine sulphates and sulphonates, sulphated monoglycerides, sulph- 
ated ethers, sulphosuccinates, alkane sulphonates, phosphate esters, aikyi isothionates, sucrose esters and 
fluoro-surfactants. Suitable cationic organic detergent surfactants include alkyl-amine salts, quaternary am- 

35 monium salts, sulphonium salts and phosphonium salts. 

Suitable non-ionic organic surfactants include condensates of ethylene oxide with a long chain (fatty) al- 
cohol or fatty acid, for example C l4 ^ 15 alcohol, condensed with 7 moles of ethylene oxide (Dobanol 45-7), con- 
densates of ethylene oxide with an amine or an amide, condensation products of ethylene and propylene ox- 
ides, fatty acid alkylol amides and fatty amine oxides. Suitable amphoteric organic detergent surfactants in- 

40 dude imidazoline compounds, alkylaminoacid salts and betaines. Examples of inorganic components are phos- 
phates and polyphosphates, silicates, such as sodium silicates, carbonates, sulphates, oxygen releasing com- 
pounds, such as sodium perborate and other bleaching agents and zeolites. Examples of organic components 
are antkedeposition agents such as carboxy methyl cellulose (CMC), brighteners, chelating agents, such as 
ethylene diamine tetra-acetic acid (EDTA) and nitrilotriacetic acid (NTA), enzymes and bacteriostats. Materials 

45 suitable for the detergent component are well known to the person skilled in the art and are described in many 
text books, for example Synthetic Detergents, A. Davidsohn and B.M. Milwidsky, 6th edition, George Godwin 
(1978). 

Foam control agents accord ing to the invention do not appear to give rise to deposits of the organic material 
upon textiles laundered with detergent compositions containing these foam control agents in amounts suffi- 

50 cient to control the foam level during laundering operations. An additional advantage of the preferred foam con- 
trol agents according to the invention is that the amount of organic material introduced into a detergent com- 
position is lower than the amount used in the prior art. However, the most attractive advantage lies in the fact 
that the the storage stability in detergent compositions in powder form of foam control agents according to the 
present invention is greater than with the prior art. 

55 There now follows an example of a foam control agent according to the invention, a process for making it 

and a detergent composition comprising it. All parts and percentages are expressed by weight unless otherwise 
stated. 
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EXAMPLE 1 

I. Method of ma kin g foam control agent 



10 



15 



20 



nozzle of 1 .1mm diameter at a rate of 1 .42 x 1CH nWs onto a uk) bed o f 370 ) a relative setting of 8 to 



was collected. 
II. Foam control agent 



25 



30 



35 



40 



silica. The antifoam has a viscosity at25»C of 3 x 10* mVs. |e 1 used sodium wpoly- 

carboxymethyl cellulose (Tylose® CR1500W, Hoechst). 
III. Storage stability testing 

32S3S2S3S53 

in the detergent test composition. illustrative foam 

A conventional automatic washing machine (Miele® 427) ot me Trom iuau y » 



45 corded in Tables I to III. 



50 



55 
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10 



15 



20 



25 



30 



35 



40 



45 



Time 
(Minutes) 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



TABLE I 

Initial Test - Foam Height Recorded (%) 

Comparative Comparative Illustrative 

Sample 1 Sample 2 Sample 

0 0 0 

0 0 0 

0 0 0 

o o o 

o o o 

o o o 

10 io o 

10 20 10 

30 30 25 

40 30 30 

45 45 35 

50 55 50 



Time 
(Minutes) 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



TABLE II 

Storage Test I - F oam Height Recorded (%) 

Comparative Comparative Illustrative 

Sample 1 Sample 2 Sample 

0 0 0 

0 0 0 

o io o 

10 20 0 

40 40 0 

50 50 10 

70 50 10 

75 60 20 

90 80 20 

Overflow Overflow 3 5 

Overflow overflow 50 

Overflow Overflow 60 



50 



55 
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StC 

Time 
(Minutes) 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



raqe Test 
Comparative 
Sample 1 
0 
0 
10 
30 
60 
70 

Overflow 
Overflow 
Overflow 
Overflow 
Overflow 
Overflow 



TABLE. Ill 

oamjieij^^ 
Comparative 
Sample 2 
0 
15 
20 
30 
50 
80 
90 

Overflow 
Overflow 
Overflow 
Overflow 
Overflow 



Illustrative 
Sample 
o 
0 
0 
o 
10 
20 
25 
30 
30 
45 
60 
75 



Bv overflow we mean that the foam came out of the washing machine through a vent at the top. 

As SSSa results shown in the Tables the sample detergent compositions conta.mng * foam 
cental Z«'*™% to the invention retain their foam control ability after prolonged storage, whereas the 
prior art materials are not sufficiently effective. 

EXAMPLE 2 

starcn useu detera ent test composition as described in Example 1 giving an addition level of 

respective foam control agents. 



Sample 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 



TABLE IV 
FOAM HEIGHT^ ECORDED^Ill 
Initial test Storage I 
50 



50 
50 
50 
50 
50 



50 
50 
50 
50 
50 
75 



Storage II 
50 
50 
50 
50 
75 
75 
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It can be seen that even at low ratios of organic material to silicone antifoam an acceptable storage stability 
is still obtained. 



5 Claims 

1. A particulate foam control agent in finely divided form for inclusion in a detergent composition in powder 
form, the agent consisting of a silicone antifoam, an organic material and a carrier material characterised 
in that it contains no glycerol and consists for at least 90% by weight of 
10 A. 1 part by weight of silicone antifoam, 

B. not less than 0.3 part by weight of an organic material, said organic material being either 

(1) a fatty acid or a fatty alcohol having a carbon chain containing from 12 to 20 carbon atoms or a 
mixture of two or more of these, said organic material having a melting point in the range 45 to 80°C 
and being insoluble in water, or 
15 (2) an organic material having a melting point in the range 50 to 85°C and comprising a monoester 

of glycerol and a fatty acid having a carbon chain containing from 12 to 20 carbon atoms, and 

C. a native starch carrier material onto which the silicone antifoam and the organic material are depos- 
ited. 

20 2. A particulate foam control agent according to Claim 1 characterised in that silicone antifoam (A) comprises 
a polydimethylsiloxane having trimethylsilyl end-blocking units and having a viscosity at 25°C of from 5 
xlO^m^sto 0.1 m 2 /s. 



25 



3. A particulate foam control agent according to either Claim 1 or Claim 2 characterised in that the silicone 
antifoam (A) comprises a silica with an average particle size of from 1 to 20um and a surface area of at 
least 50 rr^/g. 

4. A particulate foam control agent according to Claim 3 characterised in that the surface of the silica has 
been rendered hydrophobic. 

30 5. A particulate foam control agent according to any one of the preceding claims characterised in that the 
Organic material (B) comprises stearic acid, stearyl alcohol or glyceryl monostearate. 

6. A particulate foam control agent according to any one of the preceding claims characterised in that the 
weight ratio of organic material (B) to silicone antifoam (A) is in the range 0.7:1 to 1.5:1. 

35 

7. A particulate foam control agent according to any one of the preceding claims characterised in that the 
amount of native starch used makes up from 40 to 90% by weight of the total foam control agent 

8. A particulate foam control agent according to any one of the preceding claims characterised in that the 
40 amount of native starch used makes up from 60 to 80% by weight of the total foam control agent. 

9. A method of making a particulate foam control agent in finely divided form for inclusion in a detergent 
composition in powder form by contacting together in their liquid phase a silicone antifoam an organic 
material which is either (1) a fatty acid or a fatty alcohol having a carbon chain containing from 12 to 20 
carbon atoms, said organic material having a melting point in the range 45 to 80°C and being insoluble 
in water, or a mixture of two or more of these, or (2) an organic material having a melting point in the range 
50 to 85°C and comprising a monoester of glycerol and a fatty acid having a carbon chain containing from 
12 to 20 carbon atoms, characterised in that not less than 0.3 part by weight of the organic material is 
used for every part by weight of the silicone antifoam and in that after contacting the materials in their 

^ liquid phase they are caused to be deposited onto native starch in admixture. 

10. A detergent composition in powder form comprising a detergent component and a particulate foam control 
agent in finely divided form characterised in that the foam control agent does not comprise glycerol and 
consists for at least 90% by weight of 

A. 1 part by weight of silicone antifoam, 

B. not less than 0.3 part by weight of an organic material, said organic material being either 
(1) a fatty acid or a fatty alcohol having a carbon chain containing from 12 to 20 carbon atoms or a 
mixture of two or more of these, said organic material having a melting point in the range 45 to 80°C 



45 



55 
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and being insoluble in water, or comprising a monoester 



Patentanspruche 

, *e,s— d„— 

stens 90 Gew.-% besteht aus: 

\L .Id. *M « *- ^^^^jS^^Ld, i.. ode, 

.leer Sdmelzponkt tr. Bereu* «oo 45 bo 80 u ™ ™ ™ 50 bls 85 . c tm ein.n Mo- 

Material abgelagertsind. 
von 5 x 10- 5 m 2 /s bis 0,1 rr^/s umfa&t. 

„m una einer OMrfladh. von mind«a»ns 50 m>/g umWSt 

4 »-*--»■« «h Ansp,o* 3, »«• - - — * 

des Siliciumdioxids hydrophob gemacht wurde. 

reichvon 0,7:1 bis 1,5:1 liegt. 
kontrollmittels ausmacht. 
, macht 



9. 



5 



Verfahren zur He.te.iung eines 

setzen zu einer Detergenszusammensetzung ,n W«*rm. .nttem man ,n g ^ ejnen 

tischaummittel und ein organise^ Matena, ,n ^2^^^, d as organised Material 
Fettalkoho. mit einer Kohlenstoff kette > rn* 1 J?. 2 .^^ ist , oder eine Mischung von 

einen Schmelzpunkt im Bereich von ist mit einem Schmelzpunkt im 



11 



EP 0 496 510 B1 



von 12 bis 20 Kohlenstoffatomen umfa&t, dadurch gekennzeichnet, daG nicht weniger als 0,3 Gew.-Teile 
des organischen Materials pro Gew.-Teil Silikonantischaummittel verwendet werden und daH nach dem 
Inkontaktbringen die Materialien in ihrer flussigen Phase auf nativer Starke in Mischung abgelagert wer- 
den. 

10. Detergenszusammensetzung in Pulverform, umfassend eine Detergenskomponente und ein teilchenfor- 
miges Schaumkontrollmittel in feinverteilter Form, dadurch gekennzeichnet da& das Schaumkontrollmit- 
tel kein Glycerin enthalt und zu mindestens 90 Gew.-% besteht aus: 

A. 1 Gew.-Teil Silikonantischaummittel, 

B. nicht weniger als 0,3 Gew.-Teilen eines organischen Materials, wobei das organische Material ent- 
weder 

(1) eine Fettsaure oder ein Fettalkohol mit einer Kohlenstoff kette von 12 bis 20 Kohlenstoffatomen 
Oder eine Mischung von zwei oder mehr dieser Verbindungen ist, wobei das organische Material 
einen Schmelzpunkt im Bereich von 45 bis 80°C hat und in Wasser unloslich ist oder 

(2) ein organisches Material mit einem Schmelzpunkt im Bereich von 50 bis 85°C ist, das einen Mo- 
noester von Glycerin und einer Fettsaure mit einer Kohlenstoff kette von 12 bis 20 Kohlenstoffato- 
men umfa&t, und 

C. einem Tragermaterial aus nativer Starke, auf das das Silikonantischaummittel und das organische 
Material abgelagert werden. 

Revendications 

1. Agent particulaire contrdlant la mousse sous forme f inement divisee, a inclure dans une composition de- 
tergente sous forme de poudre, I'agent etant constitue d'un antimousse a base de silicone, d'une matiere 
organique et d'une matiere support, caracterise en ce qu'il ne contient pas de glycerol et qu'il est constitue 
pour au moins 90 % en poids de : 

A. 1 partie en poids d'antimousse a base de silicone, 

B. pas moins de 0,3 partie en poids d'une matiere organique, ladite matiere organique etant soit 

(1) un acide gras ou un alcool gras ayant une chaine carbonee contenant de 12 a 20 atomes de 
carbone, ou un melange de deux ou plus de ceux-ci, ladite matiere organique ayant un point de fu- 
sion dans la gamme de 45 a 80 °C et etant insoluble dans I'eau, soit 

(2) une matiere organique ayant un point de fusion dans la gamme de 50 a 85 °C et comprenant 
un monoester du glycerol et d'un acide gras ayant une chaine carbonee contenant de 1 2 a 20 atomes 
de carbone, et 

C. une matiere support formee d'amidon natif sur laquelle I'antimousse a base de silicone et la matiere 
organique sont deposes. 

2. Agent particulaire contr6lantla mousse selon la revendication 1 , caracterise en ce que I'antimousse a base 
de silicone (A) comprend un polydimethylsiloxane ayant des unites trimethylsilyle bloquantses extremites 
et ayant une viscosite a 25 °C de 5x10^ rr^/s a 0,1 m 2 /s. 

3. Agent particulaire contrdlant la mousse selon soit la revendication 1 soit la revendication 2, caracterise 
en ce que I'antimousse a base de silicone (A) comprend une silice ayant une taille moyenne des particules 
de 1 a 20 u.m et une surface specrfique d'au moins 50 m 2 /g. 

4. Agent particulaire contr6lant la mousse selon la revendication 3, caracterise en ce que la surface de la 
silice a ete rendue hydrophobe. 

5. Agent particulaire contrdlant la mousse selon Tune quelconque des revendications precedentes, carac- 
terise en ce que la matiere organique (B) comprend de I'acide stearique, de I'alcool stearylique ou du mo- 
nostearate de glyceryie. 

6. Agent particulaire controlant la mousse selon I'une quelconque des revendications precedentes, carac- 
terise en ce que le rapport ponderal de la matiere organique (B) a I'antimousse a base de silicone (A) est 
dans la gamme de 0,7:1 a 1,5:1. 

7. Agent particulaire contr6lant la mousse selon I'une quelconque des revendications precedentes, carac- 
terise en ce que la quantite d'amidon natif utilisee represente de 40 a 90 % en poids de I'agent controlant 
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la mousse total. 



8 Agent particulate controlant la mousse selon Tune quelconque des revendicattons J^***"^ 
Sen ce que la quantite d'amidon natrt utilisee represente de 60 a 80 % en poids de I agent content 
la mousse total. 

9 Procede de preparation d'un agent particulaire controlant la mousse sous forme f inement divisee , i nn- 
2ST dans L composition detergente sous forme de poudre. en mettant en contact dans leur phase I 
a ZZ antimousse a base de silicone et une mature organique qui est sort (1) un ac.de gras ou un alcoo 
^SSSl*. carbonee contenantde 12 a 20 atomes de carbone, iadite matiere organique , ayant 

^ i fusion dans la gamme de 45 a 80 °C et etant inso,ub,e dans Feau ou un flange de deux 0 , 
I^e ceux-ci, ou (2) une matiere organique ayant un point de fus.on dans la gamme de 50 a 85 C et 
covenant un monaster du glycerol et d'un acide gras ayant une chatne carbon* «M de 2 a 
20 atomes de carbone. caracterise en ce qu'on n'utilise pas moms de 0,3 partie en poids , de la mabere 
o«,anique pour chaque partie en poids de .'antimousse a base de silicone et en ce qu ^apres I iwm en 
Snte* des matieres dans leur phase liquide. on les fait deposer sur de I'amidon nahf en melange. 

10. Composition detengente sous forme de poudre. comprenant un composant ^tergent et un agent Partn 
cu.arte content la mousse sous forme finement drvisee, caractersee en ce que I agen controlant la 
mousse ne comprend pas de glycerol et quMI est constitue pour au moms 90 % en po.ds de . 
A 1 partie en poids d'antimousse a base de silicone, 

b'. pas moins de 0,3 partie en poids d'une matiere organique. Iadite matiere organ.que tent sort 
(1) un acide gras ou un alcool gras ayant une chatne carbonee contenant de 12 * 20 atomes de 
carbone, ou un melange de deux ou plus de ceux-ci, Iadite matiere organique ayant un point de fu- 
sion dans la gamme de 45 a 80 °C et etant insoluble dans I'eau, sort 

ft une mab're organique ayant un point de fusion dans la gamme de 50 a 85 «C et comprenant 

de carbone, ou un melange de deux ou plus de celui-c. et mQtii „ 
C. une matiere support formee d'amidon natif sur laquelle I'antimousse a base de sil.cone et la mabere 
organique sont deposes. 
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